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for 4 trigger towers
1 line pulses 8 cells
Back layer
4 calibration lines
for 4 trigger towers
1 line pulses 8 cells
Strip layer
4 calibration lines
for 4 trigger towers
1 line pulses 32 strips
Presampler
1 calibration line
for 4 trigger towers





for 2 trigger towers
1 line pulses 4 cells
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=14 - Highη=2 - φPRESAMPLER : 
temps (ns)















=21 - Highη=2 φPRESAMPLER : 
temps (ns)















=35 - Highη=2 - φPRESAMPLER : 
temps (ns)
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=120 - Mediumη=2 - φFRONT : 
temps (ns)















=128 - Mediumη=2 - φFRONT : 
temps (ns)
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=14 - Mediumη=09 - φMIDDLE : 
temps (ns)















=21 - Mediumη=10 - φMIDDLE : 
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Nent = 885    
Mean  = 0.01102
RMS   = 0.2501
a1)
Energy (GeV)













Nent = 786    
Mean  = 0.01126
RMS   = 0.2485b1)
Energy (GeV)
















Nent = 885    
Mean  = 0.000611
RMS   = 0.1635a2)
Energy (GeV)















Nent = 786    
Mean  = 0.0008855





  	  	'  		





 	  	
! "	  #  	













    
    & D
η

















Sans facteurs de correction 
η

















Avec facteurs de correction 
 1 M   	
!   	




  =)   
   "
 
	 # 	 %  $	   	
$  	 		 	 %  	   	 $ 		 	
  %	 
	 	 	 	
	
















:+ %	, &' &'
:+ ? 	 % 	% &' &'
 1 M 

  	   	 
 
 
	  "4 #
    G %&     "> "
;  " 4 4 &= 	 & 1 3 "   @ /
 "$& " " /"  G ""  " /" 
=@ 1
D1 ' 4 "   "     ; "  
&& "1 '    &  " " 0& " G1
'"  @    @ <  
1
,	% % 	;% (%  %	
,=  &/ " >    "   	
  "$&   <"1 # ">  "   @
 "$& 8 &= & 	 &  &    "   "   "	
 "$1 3 "      ;  / ""
 G   &     "$ / 1 '  G"
0 G "   =0 ;  "  /     
$ @1 ) ? @  / &B  B  "
     " $ /
81
:     "4 = 1
 =      "    " && %
  %     $ /
81
:1
'"   / %   @    = $ &  
@   <" "$@ G  Y ;  / 	
  <" "&  "/ 

/1 9  ?    




P $ / :
!#&
  / %
     @ 9  1 '  1      
 C " = ; & &
 
	   0 @  <"   $
 ""  @ NEEO
M ' $    U @    "  1
M ) $  =@   ' "   ""  
$   "/   @     "  1




3 >  $  =@      
;  
1 ,  
> "     <" &1 3" 0&
  < &  	<     "   P
 "   
    '   @1   > @








  " "  /

 @    " "
 1 , /

     $ /   "1 9
F &  " 	 +   =@ 1    ;  $1
3"  " /"  $ "/      
%&1 ' =@  @  @>      
$> 0&   <1
'"  @ > "@  G ""1 9   
" 	<  <"  & ;  
   & ;  
1
'       <"  = " ; @  ;





   ">     &  $   "/ <
 <  @  $%&    ""  "J"  =@ 
     @  &  @ <  
  @1 3>     P  4   1
9    /  " "1
, . ' 3+ &  +$ 

# "">  / %    @ ""   	
$  =@      /   "   ; $@
 '+,1 ' =@ 1        "4  <" 
 $ 

1 ' " /"  $ 0&   < &  <  @
  ""      / 1 3"     
  @ / &'1 3>  ,.',!> "$@  <
 <R %"$V "   < 1  &>  %
   <">  ?  %Z  4 @  " 
 "@  " 1 '    / <    
""  "J"  "    /1
, . 
  $  )  $ 
 " ">        @ / 
   <   /1  " >      <"  	
   '   " 
   1 ,=   @@




G &  / >  @  /   "" ;  	
  "4 




" ;  @       @ "@&1 '
=@ 1    >  ; >   "  "
1 '"  < ="  "   /
























 1 M *
 
  
   







 < ?   $  "/     <1 
"$ "  < 1   " 1 ' "$ 

%
   > G " /  /@1    "> 
  G"   0  @V   =  <" 9  
0  @    /  &' ; '1   " "> 
G"  0  @V  =  "     0
 @    /  &' ; ' ' =@ 1   <	





  1> P 1   
 0 "1 ' ""    =@  ;   " 


  ""  @ "   
  /  G 
 <1
  " P    0    	  >    
   @         =@ 1> P @
" /    B//   ;    "" 	
  < 

*
1  <   '   /  @
 Æ//  &
'  ÆB/B/  '1
' " P  0     "  	   9 	 ' >  
    @ Æ//  &'   <   0
 '  &     G" =@ 1E 1
,>  @  " /   ""  @  $%	
& < ; &
'    ">      " @ /"
  < ; '     0  @ < ; &'1 (	
>      &   " P      
<  " ;      @ &=& 	 && >  "
  "     1
, . * !$ $ $ $  $
0     '
  '     <"  
?  " 
1 3   > "    
$ DE







PHYSICS gain=1 layer=2 phi=10 eta= 19 pdg=   3
 1
















































 1 M 	
 	
  	
  	 %  $	  
	
 	
 9)  	 

	 %  	   	

	



























#   	 

 "	 # 	 9  
	  	  

*





























#   	 

 "	 # 	  "9 	 '#


















































































 1C M 
 " '  	'
#  	,  	  
 	 	
$  	 
       	
 






	  	      	
	   ' 	'
$
O	     *$
;     /  "1
! %  %  	
'"   $   "/  "    
     "  @1 ' =@ 1C    %	
&   @  "  " 1 '    
 '> /"   < ; &'  "  @>  &   '
   1 ' <  < "  "4 =   "
"1 3    <   "$& "1 ' 
     @        "4  "	
 /"   0 "   =@ 1
1 9  " < ; &'
  ""  @      '   1
! %  ,, 8
' ""   """ &/ ;  W" U " 	
"X     <R     "0  "
$ D











120 dite   : M10ePr
e : M15eMesur
]2 [nsd.eprLC





































 1 M 6		
  
 .D 
    '    
    '




#   	 	, "	
 
#  




 %  	  	 	













     ' NEO1 # ">   " "0 ,




    "" "& "   =@ 11 2 & 
    <      <">  / 




   '  " 0 /
   =@ 11 # & /  <
M 9 0  4  "   /    / 	
1
M 9 %  &  G %&  =1
M '""  "    "  = : & 1
M !  @   ""   & '>       8
/ &  &'1 !    ""   &  &'>
      8 / &  &'1
M '       &  =1 3"    >
"  "4   "    /   & 1 3
	<   4   ; "1
,=  0 " " G>    G"   "$





 4     "    @
     <"1 =>      " 
 "  @  $%&    "  "  <
  ""     "4 /"     8  
8 &= & 	 & &1 ) " < 0 &
'   
1
, . , 3+"  +"($
   /  ">  $    "1 
   " ? N> O  "   <"  
@   " ;  ="  " "& =  
 $ "/  /    "1 '    
  <" NO    /"  < & "	" / G"  "	
"  @1 -&; > "  &/   $
G"  @  $%&   >   "  &  J"
 0  @ 1  " >     
 @ /   $   @  $%&  /1
!%		   ,%  	,(	 @
)    $ G"  @  $%&   <  
    @ / " 1 1 ' =@ 1E   "$
@     " 1 ! 
9
  @ R  
" " &  @ @ E  1 ! ,
9
  <" %
@    "   "=@ E   "   












3    $  $%&      /
M ' "  $>    =@ 1E /   "	
    "1 ' "   "
4  " '  @     " 1
M   " >  $   @ "/
 /  " "&    1 ' "$ /   @
@   $%&    >  $  @4
G1
' =@ 1D    

*
  @  %    =@ 1

&     " @1 3 "     &' 
0      ?&; 
'1 9      & 
$ "      0    *$1
!%		  )		% % 	 %	
,=       $     @>  ?0
$ D
, &' / ' . &'
. &' < &' , &'
, &' / &' . &'









	     	     
 		  
 
	
  	 	
  




   
 
	 	   












 1D M  
 	






#    	 	  
	
$











 "J"    ;   < G    "&1
#  G Y ;  <  @    ""    G 
@    ">   8 ;  =0 ; 1 ' G 
 
 '  "& 

*
 ;  "1

 '  "& 

*
 ;  " ; &    "
 $ @1
 ' <    $   "/> P  4 ? 




 ' <    $   "/> P  4 .D  =0 ;




E ' <    $   "/> P  4 .D  =0 ;
 /     
+0

/"   *$   ;  / ?1
' =@ 1       ""  @   
  G <"  1 '   @ " 
  ;    $  <"  1  / &  " 
 " @      @  '1 'G  
  @   &'1 '  <    $  
"/    < ; &'     @  
  '  1 0 &  /  <
M '  /   .D   "  @  
  @1
M ' <   "   "  $1  G>  
"  "/  @ @ /"  <"  $	
1   "    & "    "  1
3    0&   < &  $ "  0 
@   *$1 > ?  4 
+0

 ; < "["   
    < 1 ' =@ 1     ?
  "  
+0

?    " P  "   /" 
 *$1 '     ;  "  $   =@ 1D1 '
""  @ /" " $    '  1
 "">      $    "  < ;
&'  @>  / '   1 # "">  $ 







 "  4 > " G      "	
 @ & ,.',!  "  <  @0 @
  $%&1
!
  ( 
















 1 M *
  







	2 	      "3#) @ ";#) 	 

 	 	 $  	 
 P .D  	, "@# "%'  	 	 
"##) 	  
 	 	 $  	 
 ".D %'# 		   *$ "I#

  	 
   	
    	 
! $












 1 M 
  	,  	  
 "	  6 %' 	 
# 	 	 $  	 




	  	 
    	











) 4 "$ " ; 0& %&    "	
&  / "0   "/1 3"   Y 0 H0
  @  <  0 $4    @1
) / "   $ 	%&>    
H" <    @>   "  /1
!  $  "0  ; 0"   ""  "J"  =@
>     "  G    "$ 
@1 3 %  $   "Z G 4 " 
  ""  0>    /  "> 111
) "$ &   <  @ @   / 
 "4 "@&  $& NEC> EO1 3 %  $ 
 G"$    G %& /  "&  " 
   @  <"  "4 % N
O1 3	
>     &  "       @ &
 G  $  "01 ' "$   ""  " G 
;    ?0 ?    ""  @  
"4 "@& ,.',!1
' &    "  @      
 ;    @  "4
M #    H"1
M 3$   /  @01
M + "  ""  """1
M +  4  " @1

 
    

		
'     " @    $   "/	
     "$ >   ""  @ /" 
<" <1 3 <" /  ;   "




  0	 	
'  /  "  %"$   ; $@  '+,>

E ?0  "J" " ;     *$   1 3  
?=   < &  <  $%&   & /" 
   *$ "    %4     " @ 1 
 /  "J"   "   /    "
	" 8  @    V     = 




   >   < $%$4 &  <     @ $
 & ;    @ %  "   "@     *$ 
 / $ @   @  "& 1 ,  <    
""  "J"  @ $   <   @ %1 3" 
?= 
M ' < &  G ?"  "$@   ""B	<$@$  /
   $ @V  <    G"  " G1
M ' < &  @0  $%&  /@ G"   $ 
@ $V ""      "   ?1





 >  ?1 '  @$ 1E1   & 
 /        @     @1
 
    & 
0α




















 = 30 GeVbeamE
















































	   	7 	 	

	
!  / :  






=0 ;  / 1
) &
  	( ( 	
3 "   "  ;  ""  / ; 
 @   "$& "  "1
. 
 ' 1$  &++    #
'@   /
3
  "  & 1 1 # 
" @ < ;  
> @   " 4  	
@@ /     $V  "$ %






/   1 ' =@ E1  E1






' @    "       ""	
>   > &    ">  4  
 "     " "/   @1 ' =@ E1 
   <"  %" =    ?1 3 "" 
>  %>    '1 ' "0  "     




























  	 = 	 	 
=
 



































   @> "4   "  @ @  
"  & /     @1
' "  ""  "4     <"  %	
"

1 3"  Y ; 0 G
M ' <" "$@ / @4  <"  1
M ' "$ "&   <   8  @   
 "1
3     0  0 <" [1









































P  <" 
"'#    4  @1 ' 0   0
 ""  <   =  1 ' 4  "@  
 1 '    " 0    "  "
1  / D    " / =@ E1 1 '   
"  < &  "  "     & " 
1
' =@ E1     <"  %"

1 3 
"  G %&  @  "  "
M '   "    0"  1
M '    %&1 # ">      ?
  <"  "" @&1 9     & "
>  ;  	<       G   	
1 ' =@ E1E    /  G   <" 
C 










9 10 11 12 13 14
Ebeam = 250 GeV



















 E1E M  	
  	
!   	












1 9 F  " " ;  "  "	
 1
'"  " ""   %    <" &1
)   
	  





	    G @  <"  
    1
' "" "   &1 )  %

	    & 
" 41 '@ "     ? @
 / &B B1
		   ,%
' =@ E1C     @ "  @  <"1 )
<"     &
   &1  > "









P     "  G $%     "  
 ; @  ;  @  &  <"1 '    
 /      "   <">     






























 E1C M 
	
  	   	

























'   "4    & 1D 1 '     	
 /"  /  ""$    && ;
 1 '   @  <"  @  1 ' =	
@ E1        "41 '  "$@
( 	 &  &'  " " 
*
	 &
  &'  " /"  /	
    "4   <" N
O1 '    4
" 0  & &1  " >  H"
&    @ ; 4      "V  
" "   1
)' ,  	(+  	 

3 " "    <   1 3 % 
 "4  " <     "  
 "     @1 ' G " $@
  "    1E1 ,= / &/  "> 
  @  <"     <"   1 ' $ 
""  @   G "" "    E1
 
&1 ' 4  <"  ""   ?  " 
 &= 	 &  "$& @  1
D 
    & 
E  [GeV]
















 0.09±a= 9.54 
 0.02±c= 0.34 
=10nbφ=21  nbη















	   	
  $	 

. , ' ;)
' =@ E1D        0 @ "
 
   
   @  1 3$&     "
 <" " ;  "  "  1 !  /
  %"  @   "   "   <" " ;
'     "  "1 '?   @
    @  /     " "1
'       ;  %    1 ,4
/ 0"   " ;  "  
  D >   
    " ;   
 
	   &'1 3 "$G  ; "
/"  &' /   " 11
1 '   ;  "" 
< @ / 41 '     ;  
   &'>
" /"   ;  
1 '     " 0 0
@1 3   &  "    < /
 < / 4    @ ; /   "@1
'      8 " ;  "  >  &= & 	
&&1 3    @  $>    @ 8$ 
 "  @   " "  " / =@ E1E 1 ' =@ E1
















0 5 10 15 20 25 30 35 40 45
Ebeam =250 GeV
Ebeam = 20 GeV











 E1D M  	
  	
!   	





  	 

  






















 E1 M   	
!   	
	   
  














    & 




























 E1 M 

  	   	
!   	



























 1.2 →   :0 η 





 E1 M   
  	
!   	
	   








    $ #
'  "   8 &=  & 	 &  &   "" 




' ;        " &' 1 , 
 " @   	 &'1
' =@ E1     @    />   
& 

1 ) ? @  / &B  &B    
@ B// 	 &  &'1 ,4 "     @ 
<">   "       < 1D P ( 	 &
 &'
  	  '1 '    	 &  &
 " /"   /
"1
3> "    " " /"  &'  
 @ &=& 	 && "  @  &=& 	 &&  
   =1  " "  0 = &  	< 





. . ' - 
'       <"1 3     0 "
    "  "41 9       
$ @ 1 3   " ;  ="  " "	
&   "   $1 9  @  ;  ="
 "    <   1 I> "  
   <"     >    
  <1
. . 
 -$  $
, >          <"1 3  
""   "    "4 ;  @ "$> 
 4>  " /"   "& G"   "%@&
       $ @   /=  "	
         <"1 => "  / ;














3    /  ">     % "< 
<   "    5@@ >  "  / 
"$  '531 (>  "/  "  /  4 	
     % "< P  "@   5@@ 0 	
"   =1 3 "@  "4 <   5@@








    

1 ,>
   "$ 1   







1    &'  4  ;  "@   5@@1 '
=@ C1     "$ 10    5@@ @   	





   ?&; ' NEDO1 3   /  "	






 > "  @  "@ <     1 ) 	
/ "@  /  /  "&"   "/  '53 
 @ &/ 1  " > " " /   5@@
;  @   /  "1 '    '#  
"$"$ /@   < " $&  1 =
   "/ ,.',!    @  5@@  1
/ ' ' -&$
) /  0$/  0 4 $& &  	
" "  @   /  <   <" NEO1
# "0	">  4  +? NCO>  =   "   
      % @   "
  &   @ " =1 ' "@  " "$  
     1 '   A I 	 = " ;  	


















     GeV
M

     GeV
 C1 M 	  	$  






 '  '

  (*" 	  I+ 
>    @ <>   +?1 '    
 
=     5@@    0  " <   
& /  @ ?  +?1
9 0  4 &     4  $"$  ?
   %  "&"   "$  @/
;   	  1  " 4>  "$  4   @ 
 " ;     @/ "  @   " 
0  1 ' "$  5@@   ; " /" 
@/> ""   ; "$    ""   @
/  5@@ /"    "$ &/ / 
'   5@@ @   "     
 Æ 	  NCO1
/ ' 
 3$  &$# $  --
'  ?;  NED> C
> CO   @  5@@ @  	
" %&   &      @
$&   &B  /  '   4 P ="




 & ; '

1 ! "   "$"$ 
5@@  '53  J"  " > /  /0 "0 




 L"$>  "&"  " "$"$ /   &1 3
 " "  4  +!!+ </ ;  @  5@@
 1
,% % 	% %
' "@  5@@ $  5 0  /"     "& 
@@  0  <"  (*"   @  @  "
$    (	
 E






















9     &  "@ 0  /" 
+#: :
 ?





' "@  5@@ 0 <    /"  ?@ 






























P     <  % $  1 # (*" : >  "@ 0
&B   <"1 ,    "@ 2*% ;" > 0  " " 
5@@ 1
 % >	%6(	%	%
#&  % "<  >  "  "$ ?@ 
$@@ /  @         "$@
  1
'  <&   5@@ "$@  @ /"  ?@


























>   '!#1














































  ;  "  @     


















' "$"$   G" ; '#        







NCO1 3      ="











   "   





/"   "   5@@ @  @   





NCEO1 ," 0 " $	






 >     '!# 
 < ;   


   < "&  "1 3	
>   / "  $  L"$  " / 






















 /@   @   5@@1 )
@ /  (*" /@  5@@ 1 3>    






































 M 	  	$  
   	
 	  	 '













#  	  	
*61Q 44   	  




  	 O '
   	 











@  /" (*"1 ) / %  (*"      "1
# 0    "$  >  "4  /
%    '

> /"  <"   :  NCO1 ) "  	





 (*"     /  NCO1
  R ;    "@      "  
< '





/"   "1 ' =@ C1







   '

1  " @>  5@@   @ ?&; '  	
> " &   "/   '53 /"  "$"$   
1
/ ' * $+&$ + $ $$
G "/     / &   "$"$ 
5@@ / /"  " $& <1 '   "	
     "  ;  "    4
   0  "$  /  '1 )  "
 "  "  "= " 1
'((  0
, .7> /    @ /   	







 C1 M 
		 




      	












 <  / ; 
 B 1 0" ; '  /  "="  5@@








' "  " " > 1  /"  @ &
  1      NCDO NCO1 ' <  /  /
  1    P    4@  1 ) " ; T/

<	
= $ >  ""  )(

>  "/   




' " " 

     "    "@







'   "  <   /" :2I    	






 NO1 3   "  "    " "$  
"$"$ /"  " ,.',!1




 ' :$  #$$ &$2      
3 " > 4  "  <  @>  "  
'531 ' " J""   
& 








@  I% " ;         =@ C11
 " "> 0 &B    /" & <  
   5@@1 ' <      /" /
&   @   /"   @    

 =
   5@@ 1 ,>  ? =   @    






 / =@ C1E 1 3   @  =0   @ 
D % #  (	
  !
 [GeV]qq’M




























   
 






	  ' 	: 	 

	 	
    











































 	 	 

	 	




#  	 	:




 	    




































 	  








!"    
 



























































  	:   

 
  	 	
















#    






























/ =@ C1C 1 ,  ?   &B   
@  G      @  @  / =@ C1 1 )
""&   " "/ $&   @ "1
' "   0 &B  <  "$@  @  "1 ,
 &B % @    "  <" <  @ 
"1 '   @  <   @ / />   ? 
 0  <" N> O1 ) @   < /"    $
  G $<1 ! 0 &B G    @
 "> /"  @  G <






1 , ">  " "$@  ">    
<    "1 ' =@ C1D     "   




  <"   	  @ > 
 "$@  $   @1 , " >  "/ $&  
@ "     ?   @ /  "
     1
/ 
 
   #$  )
' @  /      > P    @
 5@@  /   ">  0 ? / / " ;  @
&1 ' "$"$   @  0 "  <"
   "   ?>    @ / & 
  "" ; ""$    /1 ' G " &
  "  @      C1
1
 % #  (	
  !
 C1D M 	  	    	






  	 	

   	
    	: 
7  = 	 ) 
 $	  $   R 
'   <   "    C11 9 @ 
M ' "   " ; 0 ?  > P    4@ ?	
  1
M ' "   " ; 0 ?  > /"   )  P  
  "1
M ' "  ?  "  K3 D- 1 '@ 	
/ &   0 " "$ ;  "  0 	
@ 	& ;   ?1
,">  @ ,.',!  /   ""$  0 ? 
 @ / " ;  @ &1 3   " 
     <    C1C1 '   "/ ,.',!
 "    C1E1
' @     <    /"  @ #Q.59,	C1ED NEO1
' "  <@      = 9!  I! 
#Q.59,    =  @ "/ $&   @  
0 ?1 ' @  <"  " 3.KE' NCO    







    "1 '      1 3>
J""  "  <  ; " % / &   ?
  @   @ "1  ""    & 
 "    /   ""1
!"    
 
/ 
 * 1  $$ $ &$
 " ">  = <  " ;    "&
 @1 3	"  "       <1






V     @  G  <  %4  @ 




  " &B  ="  " "
" ' 0 ?   @ >



































 "/  /   	  ? 1
' "   /  ?     < K3 "
   =@ C11 , '53>  "  ?  "  K3
  %4    /   0 " "<
"    =@ C11 3"  Y ; "  @   @ 
 1 ) "    / '
$$












 >  @  	
" />    / & 1 ,>  





3 "    <  < K3 "   
=@ C11 '      @   @ "  
"$@  @  " "  =    ?"  < K3
   "$&  /   " $& " NO1 ' /
 
"   ? /" >

:  





' "  <       ?  / "
  =1 3 "  J""    P """ 	
="    " "  = $ & 1  >    <
&    /"  <  2$@ /"   @ 	
1 ,>    "$   0 ?    8$ <R 
04 ? ;     " 1   "   " 
5@@  <   /">    @   0 ? 
1 3>  "    / &  	
/@  "=@ P  5@@   "     %4 <
  0 ?  </  @ P "0	"  "$    8$1
 =   "   "  <  












 $  /-

 % #  (	
  !
 [GeV/c]jTP




























































































	   















	$#   







  	 	   
	
'  	  & 
/ 
 ,   $
' ""  / @  #Q.59,    ;   	
@   	
  " ,.',! ,.'I NDO1 3 @ 
 4@  <"  G 	" & /  	
        <"1 9     
@   G "4> =  > $   ?> 
 @ / &1 9   @$ & =  &/"	
 @	  "   "     "1
9   "  "$ @&   ""  ?1 ) 	
@  ?>    ?  @ %   >  
&1
'J"" &@  0 ?  <  <"    @	
  "4 / /1 )  "4  "  
A,(.  "      &    	
  J""  "  ="  0 ? NO> 0"  
@   "4 "$  / = 	 
&  ; 4 @ 1
) ""  J""  <"  =    /  ?  
&1
' "    @     " 
?   @ "1 #   "$   
> "  / 
&' ; &'  <"  = ;   NO1 3     




/ * ' : =1377
3    <   1 ,/"  " J""   
 

!(>       @  @1 3 "  
  G     1 ' =@ C1   G "
  #Q.59,   " <1  #Q.59,> " "" 
    "   ""    G  " 	
"1 ' " 	?  < ;    K3   = 
  "   V  "   " ; " %  	
"1
' " J""      /1 (>  
/  @  /   ;  @ @ /
&V  "4 &  / /"   / "$@ 




  " 1 ,=    /	
    /   ">  @   <
 "$  >
+

1 ) " ; >

  
   <  /  
""1 '  C1   "$& "$  " J"" "
/  4 "  >

1 , > &  

/   @1 ' =	


























 C1 M 
		 
	     	  	 
 
, 	
   T6
@ C1    @ / &   @  
G "$    <  4 "  >

1 9 F & 
 / @    /  >
+

     




 < 1 3>  " "  "
  < "





4 " "1 #  >  "4 &   / 
 J    "  "   <1
  / K3??> @ &    ;  / 
 @  ?  ;  @ &  1 ' =@ C1

  <" / "    ?    <"  	
 / &1 #  '  / D-  
/ &   ;  
 "    ?   V "
/  ""   "     ?1 3 <"
@ /" >

V @ &     ;  "
@ /   ? Z &; """   "1 ,> 
 /    0 ;    "/ 
"  ?  '531  > "      ? "
% /  =  /   @ &





' =@ C1  @ 8$ 
$$
  0 ?  <"  
  @   G   <1 ) " ;  :  /-   ?
'  < D-   "  '  @   5@@  <







 B < ( B< 

	E E1
 &  

 1








	E 1D &  





 1 &  

E
















1 &  

DE &  

	 0 











 C1 M -


































QCDjj (300- x  GeV)





 	 		   
	   




   
   	
  	 
 5	 	   D-
C % #  (	
  !
 threshold [GeV]MissTP























=300- x  GeVTP
 C1
 M E	
   D- 	 	 
  , 










  	   

  "  ; "  ?1 2 &  " J""  "
	?   " K3  4  ">   & J""  "
"   G"  "   "&  /1 =>  
   &    "/   G" &  "@
=  <   @ 
$$
$ 1 '"  " "   "Z
 < D- " &   =@ C11
/ * 
 :$ >77  ?77
		
'   <    	    @    "    


      #Q.59,1 ' @  I%  " "
    =@ C1E1 ' 0 ?      
 <@ ;    =1 9  ;  & #Q.59, 	 
" J""  "     ;    "
   <-/1#$ /  
'1 3   "  NDO1  >  0
 "  0 @   =@ C1E & 
&  G D-  0 1     <  "$@










  ;  G K3> " "    "  " & 
@V   "    <  @@ 4   "1
3 " 0   #Q.59,     @1 3>  %
<  NO   &  ' 1 '  /  1
'  	  & 














































 C1 M 


   	  	 &
$$




























































 	 		   
	   
7
 






 		 ? 
 
 
	   
   D-









 C1E M 
		  E	 
	     	  	 
 







































 5	        




   "$@  " 4   "1 #  " 
" " 	
  <  >   / =  
  <" &1






      @>   " J""  "
"   #Q.59,  B  & 


!(  B  & 

!(1
=>  "  <  /   "" P   /
%   / & >

:  
  @1 '  C1

  " J""   /   )   )) ) 	 
/  4 "1
'%%
'  C1   " J"" 4  G "   <




1 '  /   
@  +

	     @   )(

1 '  /
   < @  #Q.59,  
   <    
 < 1  "  "   '   "






' <   <    @      ' 1
$ )
  	  & 







" 	" D EC DE
U /    "E D D D
U /   ? "  E E




$  "C C1 
E1C 
1
U J"" E1 
1 
1
 C1 M -






   
 <     G   %1 ' 4 @  




    ?"  /   )) P 
    =1 ' /     =  ?  
"   ?   @1 9    & ' 4  "








> P       ">
" 
'  / 4 "  "1
' <   <    /   1 ' " 
    = " !

	 &'  /V  /   
  /@   " "1
'J""  /  "/ $& "   &   @  

'   "    % K31 '"  " /   " 
"" ?  /   &   ;  "" %&
;     " /" 
    =1 )    
 ;     ND
O    J""  &   @>  ""
/"     #Q.59,>  &   "    D-1
'"  J""   "   ? "0  "
 "       "$"$  5@@   4 1
3"  Y  < &   /  " ? "0  / 
  ""  K3 /  "  '531 (>  
  " %   @ =    	    <1
' =@ C1C     @ 8$ 
$$
  0 ?1
' "   ? '  /   " 
'  / 
% @1       &  < K3??    /
=@ C1 1
*' % 1	 
 
  +
'   /"  0" /      =@ C1C
 <  ;  ""    <1 !   %  %	





 /"  H" &  +
&







 % #  (	
  !
jjφ∆


























	   





















: >  %&   <  1  "
"> J   / %&  <"    @1 ,/" 
    " "    &   /
    @>    <   " /" 
"  & % 	 &' 1 &'  0" ; '  /  "="











' =@ C1D  &  "" ;  "  "    
 "  
'   " J""  "  <"  "$
 1 (>   / <     
"  ;      /   ))    ) /" 
"  1
/ , ' $ 5+  ) 
#  " >    /   &   




 1 ' "  	    & 
 @1 ' "   / &  &/ ;  "










1 ' "   &/ ; "  @  








:   >





 B < ( B< 











EC &  

 C1 M -
 5	        
 		  	!  >

 :  

  @ /"  @    

1   &  J"" 
    "   1 3"  ?=   < &  
  NDO1 ) "     /   ""
P   / & < >

 :  
  "/1 '  C1
  " <  " 1 ,4   ">  " J""
 "     & !(   @ 
$$
$  /-  & !( 
 @  $ 
$$






































    &  0 "   """  "	
   ""  " = $ & 1 3 J""   
/ & ;    	    @  1
     ,.',! ;    " "/  /	
 1 => ! 	 '   <"  /   *& &    
@      "$@  "1
,   " >       /  < 	
 +
&
;      <"   8   "
&    /   )) 1 ' =@ C1   	
"    B
$$
  /   "  <
1 ,=     &    / @














 1 ,>   & &  
/    /"  4  "1 9  "
 G"   <  0 > "4   
/  
$$
> P       @ 1 3"  0&
  < & """  =     @    
  0 "1  G>   B
$$
  @ <  "
 1  >    ""    
   "1 9 0
@  "   <    /" @   
@  1       <"   8  
 <  " && %      =   =@ C11
 " ">  / B8 	 &
  &'1 3    /"  "" 
"  NO    @@    /  & /


 % #  (	
  !
jjφ∆



































 C1 M -
 5	 
7




 	  "	
 
#   '		
  	

















 	  	  	
  /   )) 1
 "  "   >   /   ))  /"
 )(

   1 
   @ 
$$
$  1 
$$
:  >   "
 &' 1 &
' 1 ,=   " >      <
   B
$$
1   &  "" K3 ;  " 












/"    ' NO1 '
=@ C1D  "   G "$  1 ' 0 
/  @ 
$$
$  /-  
$$
:  /-  & 	
1 9  "  0  <   @ 
$$
$  /- ; 
    @ 
$$
:  /- 1 '  /   
  /"     &' 1 &








 $ 5+  ) 





  =1 # " > & 

/   @  #Q.59,




   " J""   &
 







































  	  & 






     


































































# 	 %  	  	 	
 
	 	 
 	 	 
 
$$






"& $ K $ # R3 










	 '      &    $ 




1 ' /   

   
  "1 9  "  "@   <" &  "  
<" /     " !

1 '"  " "






 !(   @ 
$$
$ 1 , 
/   <"     @ 
$$
$ &  B88  
&'1
3 ">  "4 &  " &  
""  %1 ,>  <   "  <    ; &' 1





   @1
 " &&       /  
>    % 	 
&' 1 &






 @1 3	"      "   " 
 : 1 3>    <   "    
" <  " / D-1
*) 	  .
!  <      % "<  <  
"  5@@ &  4@  " @ <> " 
/"  $%&  ;  4 1 3 / $%& 
""@  "   " J""  "  5@@  :2I1
 >    / &    "$  5@@  /   <	
" @ ; 1 ,=     " ,.',! /  5@@
 @   />  =  / K

  	
4  4 
K














 " J""  "  5@@  <   /"   
4 1 '  C1E   " J""  4  "
=  &  /  K

 <"     5@@   





 " ;        ; 




'   5@@ @   '   5@@   







  ,.',!  " 0  @1 '    
=@ " 0 / ""  ,.',!1











































C1 1 E1 1

 C1E M /
   191-  




  	 
 5	 	   
	 	!  

 











   
]2 [GeV/cHM











 C1 M 8	  K

 
  	 	  









C % #  (	
  !
** 2	 ( 	  .  

0$
,">  @  ""$   / ,.',! NO "
  / W ? U /

X   @ /1 3>   "
 "$& 1 3 " /     ""$
  "$"$  5@@ /  "   0  ""$  '7'1
'"&  ""$   I3,'   ""& /
M #  @  =1
M !  $$4 = :   = $ 1
M !@   & 	 & 
M )   @0 @&  "$& "   	
"  @ /1
  /  0  ""$   @   / D- 


















 = J""   ""$  / > 7=> "   
  /  /"  "/  /  ?&; =  
 / ""   """ 1 ' =@ C1
  G
 "  """  	 '7'1 'G    	
   @ &   < D->   1 '  C1C   0
   /  4  "  /    @  
  < ;       @   )(

1 ,> 
0 /   " "     &+,1 3 "$G
"4   4 "@>   "  "  
  < K3 / /  <" 1  >  = / 	
  < ;  /  /> P <   @ "4 
1
' @=" & = " 

 &  " &  H"	
 &      <"  &   "  
"4 /  '7'1
,>  ""$  /  "=&  "   "$"$ 
5@@ /  '53>   " & " ;  Z @  ;
   "$& $$4 " ;   @ / &
  0  ""$ J 1 3> J""  
""$   /1 # ">   "4  " 
 @ /  "1

 # 
  ( * +" 




















 = 100 - 150 GeV)hTQCDjj (p
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 = 250 - 300 GeV)hTQCDjj (p
 = 300 - x GeV)hTQCDjj (p
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